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THE CABBAGE APHIS, APHIS BRASSICAE

By GLENN W. HERRICK
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Mr. J. W. Hungate, a graduate student in entomology at Cornell
University, made a car~ful study of the habits and life history of the
cabbage aphis during the late fall, winter, and spring of 1909 and 1910
under the direction of the author. Since Mr. Hungate left the work,
the author has carried it on repeating the observations in large part.
The life history of the aphis has now been followed nearly a year from
the stem-mothers, and experiments in the control of the pest have been
made during the past season. The results of these studies and experi-
ments are here briefly given.

Economic Importance of This Insect

In 1890, 1903, and 1908 this aphid was very numerous, widespread
and destructive in the state of New York. Moreover, our records
show that we received more inquiries regarding the cabbage aphis
during 1909 and 1910 than about any other insect pest. It was exceed-
ingly abundant and seriously injurious in all parts of New York State
during the season Of 1909 and appeared again in 1910, but did not
prove nearly so injurious as last year. It not only destroys wide areas
of cabbages, but many fields of cabbage were either entirely abandoned
Orplowed up early in the season of 1909 from a feeling of utter inability
to check the pest. Some fields were plowed up in 1910 rather too
early, for in most cases the parasites and predaceous enemies soon
b~came abundant enough to hold the aphis in check.

Seasonal History of the Aphis

The oviparous females appear in the fall, are fertilized by the males,
and deposit their eggs in large numbers on the leaves of the cabbage.
The eggs were deposited freely during the month of October and first
days of November. The first eggs were noted on October 10, 1909.
No doubt some were deposited before this date. 'There seems to be
no question but that the eggs are deposited on cabbages in great
numbers and that a'great majority of the eggs are fertile and hatch in
the spring. Eggs were found on cabbage, rape, turnip, brussels sprouts
and kohl-rabi, but in small numbers except on the cabbage. They were
deposited in greatest numbers on the undersides of the cabbage leaves
and were usually placed in depressions and crevices of the leaves.
The egg, when first laid, is of a pale greenish yellow color, but usually
soon turns dark and finally becomes almost black ..
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On eighteen leaves taken at random there was found to be an average
of 62+ eggs on the upper sides and 115+ on the lower sides. On six
leaves taken from a badly ip.fested field there was an average of 293+
eggs to the leaf, the highest number on anyone leaf being 343. Leaves
bearing eggs were collected in the fall and kept outdoors under as natu-
ral conditions as possible to determine what per cent of the eggs would
hatch. Under these conditions it was found that 76 per cent of them
hatched when brought into the insectary in March. Whether all of
the eggs thus collected were fertile or not we had no means of knowing.
On the other hand, a known number of fertilized eggs were kept under
natural conditions outdoors and all of these hatched the following
spring. Eggs deposited on October 15 and 16 hatched in the field on
March 30, thus giving five and one-half months as the period of incu-
bation. The spring of 1910 was earlier than usual, however, and likely
hatching occurred somewhat earlier than in ordinary seasons.

On April I, 1910, the newly hatched stem-mothers were found
present on the stumps of cabbage left standing in an infested field from
the fall before. The field had been plowed; but many of the long stumps
were left with their tops projecting and these had begun to send up
new growths. In the centers of these new growths among the tender
leaves, stem-mothers were found in abundance. The number was
counted on five different plants and ran four, eleven, thirty-one,
five and nine respectively. In another infested field not plowed, but
in which the stumps had remained undisturbed, the appids were
found in va;rying numbers. From these stem-mothers we have reared
up to the present time, December 3, 1910, twenty-one generations of
agamic wingless females. The average length of each generation has
been 11 4-5 days.

During the summer, generations of winged forms are produced,
especially on crowded plants, and these serve to distribute the aphis
to different plants.

Hibernation

In the warmer climate of the Southern States the cabbage aphis
undoubtedly remains on the plants in the adult condition the season
through. They have been observed all through the winter on cabbages
at Agricultural College, Mississippi. In Florida, Quaintance says the
mildness of the winter often allows the agamic females to carry the
species t~rough. the year. It is doubtful if the adults can survive the
winters of New York State.

Several plants infested with aphides were set beneath cages covered
with cheese cloth and frequent observations made on the effect of the
lowering temperatures. The insects throve and multiplied during
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November when temperatures .of 20° F. were not uncommon. By
December activity had practically ceased and the aphides began to
decrease in numbers. On January 4, with the temperature one degree
below zero, a few were still alive but all of them succumbed during the
night of the 4th, when the temperature fell to 5° below.

Reproductive Habits of the Agamic Forms

The stem-mothers molted at intervals of three or four days and
matured in about fourteen days. They gave birth to young that
developed into wingless agamic females. The average length of life
of a stem-mother determined from the complete records of fourteen
different individuals was 45.21 days. The maximum" length of life
was 50 days, the minimum 41 days. The average number of young
produced by a stem-mother, determined from the records of the four-
teen individuals, was 42.86. The maximum number was 53, the
minimum 27.

From a record of many of the ordinary wingless agamic forms "it
was found that the average time required for maturing was 12.81
days, the average length of life 46.14 and the average number of young
produced 41+. The highest number of young produced in one day
was SIX.

The length of life of the winged forms is apparently much less than
that of the wingless, at least this was true of those reared in the insec-
tary. In no case did they live more than ten days after maturing, and
some gave birth to as many as seven, eight, and thirteen young while
some died without giving birth to any.

Reproductive Habits of the Sexual Females

The sexual forms were first observed October 10 and were in
evidence until the latter part of November. In the case of four
females whose times of pairing with the males were observed, eggs
were deposited from twenty-four to twenty-six hours after fertili-
zation. There is good evidence that some females oviposit without
fertilization.

From the records of sixteen fertilized females we found the largest
number of eggs deposited was five, the lowest one, with an average for
the sixteen of 2.56 eggs. The intervals between the times of ovi-
position varied greatly. In some cases oviposition occurred at quite
regular intervals while in other cases long intervals elapsed between
periods of egg-laying.
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Natural Enemies

The natural enemies of the cabbage aphis are numerous and in
most seasons effective in holding this pest in check. The season of
1910 was especially favorable for these natural enemies and although
the aphis promised in the early part of the season to become abundant,
it was eventually controlled in most of the cabbage growing areas of
New York State by its enemies.

The Iarvre of several species of Syrphus flies have been observed to
feed upon the aphides. These flies were especially abundant this year
in a badly infested patch at Groton, N. Y. It was interesting to
observe the flies depositing their long, oval, white eggs among the
aphides. We have reared two species, Sphrerophoria cylindrica, and
Allograpta obliqua. In addition, Syrphus americana and Syrphus
ribesii were seen to oviposit among the aphides.

The two lady-birds, Adalia bipunctata and Hippodamia convergens
were exceedingly abundant this year and did tremendously effective
work in destroying the aphides.

Xystus brassiere and Aphidius piceus are the two most effective
parasites. There were literally' thousands upon thousands of aphides
parasitized this season by these two insects, especially by the latter.
Hundreds of Aphidius were bred from aphides brought from the field
in the latter part of August. It seems to me that these two parasites
and the two species of lady-birds already named, especially Aphidius
piceus and Hippodamia convergens, are the most efficient natural
meanS of control.

Other insects issuing from the boxes containing leaves of cabbage
were Asaphes rufipes and Pachyneuron micans. Just how far these
are true parasites or hyperparasites or both is not known to us.

Methods of Control

Clean Cultivation.-In consideration of the egg-laying habits and
consequent production of stem-mothers on cabbage stumps in the
spring of the year it must be admitted, it seems to me, that the dis-
posal of all leaves and stumps is very desirable. They could be easily
pulled, laid in the bottoms of the furrows and plowed under in the fall
or winter. 3imply plowing a field without pulling the stumps does
not bury them, as was shown in a trial field during the spring of 1910.

The destruction of weeds, serving as food plants, in the vicinity of
the fields should also be practiced.

Seed-Beds andPlants.-Inquiries are often received regarding
the infestation of plants in the seed-beds and means of freeing the
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plants before setting in the field. During the past season a series of
experiments in dipping seed-bed plants in various solutions was
carried out in response to these inquiries.

A home-made fish-oil soap after the following formula devised by
Van Slyke and Urner was used with good results:

Caustic soda 6 lbs.)or 1 1-2 lbs.
Water 1 1-2 gals.) or 1 1-2qts.
Fish-oil 22 Jbs., or 5 1-2 lbs.

Simply dissolve the caustic soda in the water at ordinary tempera-
ture and when completely in solution add the fish-oil gradually, in
the meantime stirring the mixture vigorously. Complete and thorough
stirring while the oil is being slowly poured into the water and soda
is absolutely necessary. This gives a fish-oil soap at ordinary tem-
peratures that has no free alkali, is constant in water content, and a
very effective contact insecticide.

Plants were dipped in solutions of this soap with the proportions
of 1 to 8, 1 to 10, and 1 to 15. The solutions of 1 to 8 were entirely
effective, killing every aphid hit. The weaker ones were not entirely
effective.

No burning of the plants was induced so long as the plants were
dipped singly. In a series of experiments in which many plants were
dipped in bunches of dozens and half-dozens and allowed to lie until
set out and in some cases allowed to lie a half-hour in the su.n,burning
was experienced in one pase only. This was in the case of a bunch of
plants that had lain one half-hour in the sun with the roots protected.
The burning, however, affected only the outer leaves an,d the plants
recuperated very quicldy. In the case of those plants which were
dipped in bunches some aphides ·always escaped being hit.

A similar series of experiments was carried out with Leggett's
Anchor Brand of whale-oil soap. The solutions of 1 to 8 gave just
as good results as like solutions of the fish-oil soap. The weaker
solutions of 1 to 10 and 1 to 15 did not give as good results in killing
the aphis as like solutions of the fish-oil soap. This, perhaps, shows
a higher water content and consequent weaker solutions.

Plants were also dipped in Black Leaf tobacco extract at the rate
of 1 to 100. All. plants bore living aphides and no dead ones were
found. No injury to' leaves. When plants were dipped in Black
Leaf 1 to 64 a few aphides were killed, but many were left alive. No
injury to plants resulted.

These results should not be interpreted as showing that Black Leaf
will not kill the cabbage louse. As a matter of fact it is a very effec-
tive killing agent for this pest when applied with force, as we have
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demonstrated in laboratory and field experiments. In dipping plants,
the solution simply runs off of the aphides and leaves without appar-
ently having any caustic or killing effect whatever. If we had added
a small amount of soap no doubt the extract would have stuck and done
its work.

A series of plants dipped in solutions of lime-sulphur, 32.5° Reaume,
in the proportions of 1 to 40 and 1 to 30 were quite badly burned in
every case and only a small per cent of aphides was killed. The
tendency of the lime-sulphur to run off the leaves without apparently
touching the aphides was almost as marked as in the case of the
tobacco extract.

Spraying in the Field.-During the latter part of August we sprayed
a very badly infested field of two acres. We used a knapsack
sprayer. There were seventy-six rows (all about the same len!!;th)
of cabbages in the field. We sprayed sixteen rows with Black Leaf
extract 1 to 64 and used forty-eight gallons of mixture. The material
was very effective; but it did not spread over the leaves readily and
more material was necessary for a given area than of the fish-oil soap
solution.

The remaining sixty rows were sprayed with the fish-oil soap solu-
tion at the rate of 1 to 6. The results were very encouraging. The
material spread readily and killed all aphides hit. We used, on an
average, 2 1-3 gallons to the row. At this rate, it would have cost
to spray the two acres by hand, using fish-oil soap and counting cost
of material and labor, about $2.15 per aCre. In other field experi-
ments equally good results were obtained with the proportions of
1 to 7. This would slightly lower the cost of spraying per acre.

I believe a cheaper and more effective method of spraying cabbages
would be to mount a barrel with two leads of hose in a one-horse
wagon and have a man on the ground at the end of each hose to
direct the nozzle.

Whether cabbages can be sprayed with power sprayers effectively
or not is a question upon which we need more definite information.

NOTES ON SOME INSECTS AFFECTING THE SUGAR CANE

By F. W. URICH, Entomologist, Board of Agricullur<i, 'Trinidad

The sugar cane has been cultivated in Trinidad for a long time and
there are localities in which canes ha,ve been grown without interrup-
tion for quite a century. It, therefore, speaks very well indeed for
the vigor and hardiness of canes that today there are not more cane
pests to contend with than we have at present. It is true that many
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